The aim of this research is to analyze the contribution of the secondary level chess in the success of math lesson by comparing end-year math scores of the secondary school students playing and not playing chess. The research is a relational screening model and the research data are composed of end-year math scores in promotion sheets of the students. Thereby, the research group is composed of totally 274 students -200 males and 74 females -studying at 5th, 6th, 7th and 8th grades in 5 secondary schools selected from the central districts of the city of Sakarya at the end of 2014-2015 school years. SPSS 22.0 statistical software package was used and the significance level was taken as p< 0.05. The obtained data was handled within the scope of descriptive and inferential statistics, and t-test and one-way analysis of variance (ANOVA) were used. A significant difference was found out between the end-year math scores of the students playing and not playing chess in favor of the playing ones. No significant difference was found between the endyear math scores of the students playing chess in relation to their genders and grades.
Introduction
The contribution of the sport in the development of cognitive domain along with the psychomotor and affective domains of the individuals is beyond all questions. Because, only when the mental development is coherent and balanced with the physical development, the individual and society can be healthy, long-lasting, happy, successful and efficient (Güçlü, 2001, p.1) . Chess, which is both a mental game and a sports branch, takes an important place in the gain and development of cognitive abilities. As the chess has the main components such as being public, having the principle for accomplishment and carrying universal rules, being suitable for making organization with its competition feature and having results expressible with numbers, it is possible to regard chess game as a sports branch (Kulaç, 2009 ).
The game affects both the psychomotor, social and emotional development and the mental development of a child. Because, the game provides the child with opportunity to explore the world, get the required information and satisfy the sense of wonder (Çelik & Şahin, 2013, p.471) . With its history of 1500 years, the chess, which is both a game and a sports branch, contains activities which have rules and which are intellectual, competitive and recreational (Khosrorad, Kouhbanani & Sani, 2014, p.284) . The chess is accepted as a way in the direction of increasing the children's mental encourage, concentration, memory and analytical skills (Ippolito, 2010, p.2) . Owing to enhancing the memory and increasing quantitative skills with this aspect, the chess also improves problem solving abilities of the students. All over the world, many schools encourages playing chess in order to increase the academic performance (Kitsis, 2002, p.1) . Because, the chess is a game of strategy. In this strategy, the chess plays an important role in gaining high level cognitive skills by the students with an effort for attaining the objective by setting the game much better, by defining potential responses in decision making and by realizing the self-guided learning (Wehmeyer et al., 2000, p.449) . At the same time, the chess enhances scientific thinking. During the game, the chess players find out new ideas by setting many differences in their minds and develop their reading, memory, language and math skills (Dauvergne, 2000, p.1) by trying to guess the results (İbrahim, 2014, p.34) . The chess is also suggested as a teaching strategy in psychological aspect owing to promoting mental processes such as attention, memory, concentration, creativity and reasoning (Stewart, 2013; Saariluoma, 2001 ).
Reaching to concrete via abstract, attaining to complex structures via simple structures and making comments on them which are followed in producing and learning mathematical knowledge can be observed in the games played from child-hood up to the adulthood (Uğurel & Moralı, 2008, p.83) . One of the best motivation means that can be used by a good teacher is the educational games. This is because the children like games. The chess game, thus, ensures them to be voluntary for solving the problems and to expend time completely in logical thinking (Köksal, 2006, p.24) . The general objectives of the curriculum of math lesson for 5th, 6th, 7th and 8th grades in secondary school in our country emphasize that the students can use their forecasting and mental processing abilities effectively, develop their problem solving strategies and use them in solving their daily problems and enhance their characteristics such as being systematic, careful, patient and responsible (Ministry of National Education [MEB], 2013, p.2). Again, in addition to bringing in mathematical concepts in the program, it is aimed to enhance the problem solving abilities for learning and using math affectively, mathematical processing skills, affective and psychomotor skills and other skills on knowledge and communication technologies (MEB, 2013, p. 3).
The interests and attitudes of the students towards the math lesson have an important role in ensuring all these objectives and skills specified in the program gained by the students. Because, while the math lesson can be seen by the students as a lesson containing complex numerical processes and the solutions of questions requiring memorization as from the primary school, it is seen by some as entertaining and as one of the ways for comprehending the real life. One of the basic reasons of the difference between these attitudes is to comprehend or not comprehend (Öztürk & Şahin, 2015, p.344) . Both the national and international exam results show that a different way from the current system in math education should be followed and, thus, the individuals who associate math to the daily life and have reasoning and interpretation skills should be raised (Gökbulut & Yumuşak, 2014, p.675) . It is seen in the conducted researches that teaching with games in math lessons increases the success of the students. In a project study on "Mathematical Ability Education with Games" (Darüşşafaka Education Institutions, 2014) , it is deducted that the games used in relation with the contribution in the development of mental abilities and the attitudes towards the math lesson increase the mathematical reasoning skills of the students, decrease their anxieties for math, and stand as motivating. In another research, it is observed that the students' attentions are drawn with the activities and games prepared for the purpose of apprehending simple four operation skills and they concentrate in the lesson much better, attend actively in the lesson and have higher motivations as they study with a group of friends with similar learning levels to themselves (Bintaş, 2007, p.444) .
In this respect, the lesson mainly related with math is the chess. Because, math undertakes a function beyond teaching the numbers and bringing in the calculation skills and provides important supports such as thinking, establishing relations be-tween the incidents, reasoning, forecasting and problem solving which ensure us to stand up in the struggle for survive that is getting more complicated each passing day (Umay, 2003, p.234) . Math is a science of making someone think as being a science of wisdom and logic. The most important feature of math making it differ from the other sciences is to be wholly human-built (Işık, Çiltaş & Bekdemir, 2008, p.177) . Math has a great importance in terms of both social sciences and physical sciences, and there is a significant relationship between math and chess (Bilgili & Dalkıran, 2004) . In the chess game, the mathematical models, graph theory and various combinations are used just as in the problems (Gik, 1991) .
It is found out in researches about the effect of chess on the success of math that the children playing chess have increased their successes. In a research conducted by International Herald Tribune ("Math Fear Checkmate", 2004) , it was stated that playing chess for three hours was equal to studying math for two hours and a language lesson like Latin for two more hours. In the news which emphasized that the contribution of the chess in education was discovered again, it was ex-pressed that USA was the leading country bringing the chess into educational institutions, and it was observed in a study conducted in the country that the problem solving abilities of the students taking chess lessons increased at the rate of %17.3. In addition, it was indicated that the math and chess lessons were given together in Canada and, thus, the students learnt math, such a difficult lesson, through game and they could succeed to solve problems mentally in a quicker way. Afterwards in the news, it was expressed that another country bringing chess into the lives of the students was China. It was emphasized that the chess was taught within a program in last few years in Chinese schools, and the teachers being good at playing chess were charged on the head of these programs. It is seen that playing chess at early ages assists to develop skills for math and critical thinking and there is a high direct proportion between the chess played in childhood and the academic success.
In "Curriculum and Guide for Primary School Chess Lesson" prepared by General Directorate of Primary Education, Ministry of National Education in order to be used in primary school chess trainings (MEB, 2006, p.8) , considering the benefits of the chess, it is stated that there is an exact coherence with the general objectives of Turkish National Education and it can be used as a tool of education in attaining these objectives. In this respect, the emphasized point is that the major aim of the chess program is to assist the versatile development of the individual in mental and affective terms through the chess as in the other lessons. In the program, it is seen the results of the researches related with chess suggest that the chess enhancements in the mental capacities of the individuals playing it such as creativity, critical thinking, decision making and problem solving, and that the chess affects the success positively and it is a good sport in using the time well.
Negative attitude and thoughts, fears and anxieties related with math during the education are one of the common subjects on which the education researchers have studied intensively and will study further (Uğurel & Moralı, 2008, p.95) . Today, math is no more a collection of abstract concepts and skills which are required to be learnt, but rather it is perceived as an information based on the modelling of the reality and arising as a result of the problem solving and interpretation process and as the abilities being developed within this process (Altun, 2006, p.226) . With this research, it is aimed to find out the contribution of the chess in the success of math lesson by comparing end-year math scores of the secondary school students playing and not playing chess. In the research, it is seen as important to reveal the benefits of chess as an education tool in increasing the math success of the student on secondary school level. Within this context, the following questions are tried to be answered:
1-Is there any difference between the end-year math scores of the secondary school students playing and not playing chess? 2-Is there any difference between the end-year math scores of the students playing chess in relation to their genders and grades?
Method
This research is conducted with descriptive analysis method within relational screening method. The screening models are the research approaches aiming to describe a situation which was in existence in the past and still in existence as its current form, and thus, the incidents, individuals or objects mentioned in the research are tried to be described in their own conditions and as they are (Karasar, 2008) . "Document review" method is used within the framework of qualitative research approach. The document review involves the analysis of written materials containing information about the phenomenon and facts aimed to be studied. The document analysis can also be used as a research method by itself (Yıldırım & Şimşek 2006) .
The working group of the research is composed of totally 274 students -137 students playing chess and studying at 5th, 6th, 7th and 8th grades in 5 secondary schools selected from the central districts of the city of Sakarya at the end of 2014-2015 school year, and 137 students not playing chess and selected with random method from these classes. In the research, the end-year math scores in promotion sheets of 274 students included in the working group in 2014-2015 school year are analyzed. Without indicating any personal identifying information; the gender, grades and endyear math scores in promotion sheets of the students playing chess and the end-year math scores in promotion sheets of the randomly selected students who do not play chess and are in the same class with the abovementioned first group are obtained from the administrations of the schools included in the research group. In order to obtain reliable results in the research, an attention is paid for the equality in the number of the students playing and not playing chess. As the promotion sheet has an official characteristic, the obtained data is accepted as valid and reliable.
In the analysis of the obtained data, the statistical package program SPSS 22.0 (Statistical Package for Social Sciences) is used and the level of significance is found as p< 0.05. The data is dealt within the framework of descriptive and deductive statistics. In this framework, firstly the frequencies and percentage distributions of gender, grades and end-year math scores of the students playing and not playing chess are dealt. T test in accordance with the variable of gender is used in the comparison of the end-year scores of the students and the one-way analysis of variance (ANOVA) is used for the variable of grade. The obtained findings are presented in graphics and tables.
Results
The data on the gender and grades of the students playing and not playing chess are presented in Table 1 . According to Table 1 , equal numbers of students are taken into the context of research from both gender and grade groups. While 100 of the students (73%) playing and not playing chess are male, the other 37 students (27%) are female. When the data in Table 1 are analyzed, it is seen that male students play much more chess than the females. According to the grades; 39 of the students (28.5%) are at 5 th grade, 40 students (29.2%) at 6 th grade, 32 students (23.4%) at 7 th grade, and 26 students (19.0%) at 8 th grade. The descriptive statistical results related with the distribution of the end-year math scores of these students are given in Table 2 . According to Table 2 , while the average of the end-year math scores of the students playing chess is 86.4235, it is 64.3101 for the ones not playing chess. The minimum math score of the students playing chess is 48.00 and the maximum score is 100.00. For the students' not playing chess, while the minimum math score is 32.30, the maximum score is 97.00. The average of the end-year scores of the students playing and not playing chess according to the grades is shown in Figure 1 .
Figure 1. Mean of the end-year scores of the students playing and not playing chess according to the grades
When the graphic shown in Figure 1 is reviewed, it is observed that the highest average in the end-year math scores in the group of the students playing chess belongs to 5 th grade students with an average of 88.24, and the lowest average is seen at 8 th grade students with an average of 84.79. The 6 th grade students come in second and 7 th grade students come in third with averages of 86.44 and 85.51 respectively. A small decrease is observed in the end-year math scores of the student group playing chess as it is passed to an upper grade. The reasons of this decrease are thought that the interests of the students in chess decline along with the increasing age, they tend towards other sportive and technological games and they prepare much more exam-oriented as they get higher grades.
The fact that the maximum number of students in the group of students playing chess is at 6 th grade with 40 students and the minimum number at 8 th grade with 26 students and that the number of the students decreases when they get higher grades are the indicator of the decline of the interest in chess. When the data in the graphic is reviewed, it is seen that the average of the end-year math scores of students playing chess is between 84 and 88 at the whole grade level. This score range is an important for the success of math lesson. On the other side, when the endyear math scores of the student group not playing chess, it is observed that the scores show up as 64.24 at 5 th grade, 67.14 at 6 th grade, 64.54 at 7 th grade and 69.76 at 8 th grade, and that the endyear math scores of the students group not playing chess are lower than the scores of the students group playing chess. As a result of t test conducted to determine whether there is a difference between the endyear math scores of the students playing and not playing chess presented in Table 3 , a significant difference in favor of the students group playing chess is seen (t (272)=13,346, p=.00). The mean of the end-year math scores of the students group playing chess are 22 points higher than the mean of the students not playing chess. According to the data given in Table 4 , no significant difference is found out between the end-year math scores of the students playing chess with respect to the gender variable (t(135)=0,352, p=.71). According to Table 5 , no significant difference is observed between the end-year math scores of the students playing chess with respect to the grade variable (F(136)=0.607, p=.67).
Discussion and Conclusion
In this research, the effect of chess in the success of math lesson is analyzed by comparing the end-year math scores of the students, who play and do not play chess, at secondary school level. As a result of the research, a significant difference between the end-year scores of the students in favor of the ones playing chess is found. However, no significant difference between the end-year scores of the students playing chess with respect to their genders and grades is found. The result obtained from the research matches up with the results of many researches in the literature. In the study conducted in this subject by Kazemi, Yektayar & Abad, 2012; Barrett & Fish, 2011; Hong & Bart, 2007 ; it is seen that the chess enhances the mathematical skills of the students and increases their successes significantly. In the study by Erhan, Hazar & Tekin (2009) on "Analysis of Problem Solving Skills of Primary School Students Playing and Not Playing Chess", while the hasty and avoidant approach level of the students not playing chess is found higher than the ones playing chess, the planned approach level of the students playing chess is seen much higher in comparison with the ones not playing chess.
In a research conducted on the students studying in quantitative departments in a university in China, it is seen that an increase of approximately 15% in the results of the math and science lessons of the students taking chess lessons is provided (Bilgili & Dalkıran, 2004) . In a study by Liptrap (1998) on "Chess and Standard Test Scores", it is stated that the chess taught at between 2nd and 7th grades within math curriculum in New Brunswick, Canada increased the problem solving successes of the students in math subjects, where a difficulty is experienced, from 62% to 81%, and that the chess increase the success of the primary school students by enhancing their math skills. In a study conducted by Romano (2011) in Italian schools with the question of "Does playing chess develop learning math?", it is concluded that the success of the students taught chess is increased on the ratio of one-third in comparison with the other students. In the study titled "Development of Critical and Creative Thinking through Chess" in USA by Ferguson (1995) , known with important researches in the field, and conducted on 7th, 8th and 9th grade students; it is seen that the creative and critical thinking skills of the students taking chess lessons are found much higher. It is also stated by McDonald (2012) in a research conducted in 1994-1995 school year in 68 state schools within Bronx Region that an increase of 11.2/ in reading scores and 18.6% in math scores of the students taken in chess trainings is provided.
In the study of Dauvergne (2010) , it is stated that the productivity of the students who systematically taught with chess training increases much more than the ones who are not provided with chess trainings. The results suggesting that a significant difference between the pretest and posttest scores of 41 students provided with chess training occurs, and that the problem solving skills of the students after the chess training is enhanced are obtained in the study conducted by Razvani & Fadaee (2014) searching the effect of the training of chess on the mathematical problem solving skills of the primary school students. They suggest as a result of the study that the teachers can use the chess in the curriculum program as a tool. In the research conducted by Margulies (1991) , it is emphasized that the chess has a positive effect on the reading scores and that the reading skills of the ones playing chess increase. In a case study carried out by Eberhard (2006) on the relationship between the chess training and the quantitative problem solving skills of the economically disadvantaged students, it is presented that the quantitative skills of the students can be improved by focusing on the disadvantaged students, with low math scores, through chess training.
In order to analyze the cognitive effects of chess on the education in a quasi-experimental study conducted by Aciego, Garcia & Betancourt (2012) on a group of students between the ages of 6-16 taking and not taking chess training by using (WISC-R) intelligence scale, the problem solving skills of the student group taking chess lesson are found significant in comparison with the other group, and a result suggesting that the chess is a valuable educational appliance is obtained. In another study by Smith & Cage (2000) conducted on the effect of the chess on the success of math and applied in an experimental group composed of 11 female and 10 male high school students and in an control group composed of 10 female and 10 male high school students; they find out that a significant difference is occurred between the pre-test and post-test scores of the experimental group taking a chess training of 120 hours.
Again, a similar study is conducted by Trinchero (2013) in Italy. In this study the effect of the chess training on the math skills of the primary school students is analyzed and 568 students are divided into four groups, two for experimental group and the other two for control group. The students included in the experimental groups take chess lessons along with their class lessons, and the students in control groups take just the class lessons. A significant difference in the scores of the math test applied to experimental groups taking chess trainings is provided and it is seen that the problem solving skills of the students are developed. In a study by Sala, Gorini & Pravettoni (2015) on 560 students, between 8-11 ages, divided as control and experiment group, it is concluded that a strong correlation between the chess and math scores of the students of experiment group provided with online chess training, and that these students show a higher development in math and that even a chess training provided in a short period develops the mathematical skills of the students. In a postgraduate thesis study conducted by Sadık (2006) and titled "Comparison of the natural numbers-related story problems and the problem solving successes of 4th and 5th grade students who know playing chess and do not know", it is seen that the natural numbers-related problem solving skills of the 4th and 5th grade students playing chess are much higher. Scholz et al. (2008) conduct a research on the children with learning disability, and in a framework of a program in the schools, the students of the experiment group take one hour of their weekly math lessons as chess lesson and the students in control group take only their weekly math lessons. In the comparison carried out at the end of the year, it is seen that an increase in the calculation skills and concentrations of the students included in the experiment group is ensured.
Considering the result of both this research and the other studies in the literature, an increase in the learning abilities of the students playing chess is observed. It is thought that the problem solving skills of the students playing chess is developed as it contains a mental process, and thus this situation reflects positively on the math knowledge and skills of the students. The students are required to be encouraged for learning and playing chess in order to develop a positive attitude towards math lesson and to get the desired success by displaying a good performance in math lesson. In the meantime, using chess as an effective teaching method by associating it with the math lesson will contribute in the learning process of the lesson. As a result of this research, the following suggestions are bought forward:
1-This research conducted on secondary school level can be carried out on all educational levels on much broader student groups.
2-This research conducted within the context of math lesson can be done on the other lessons in an attempt to observe the results.
3-Especially the students with poor quantitative skills can be ensured to learn and play chess by directing them to elective chess lesson in primary school.
4-The culture of playing chess in schools can be developed within programs. 5-A place can be sometimes given for the chess game within math lessons. 6-Certain incentives can be provided for the math teachers to learn chess.
